Glossary of bioanalytical nomenclaturePart 1 : General terminology, body fluids, enzymology, immunology (IUPAC Recommendations 1994)

Synopsis
Many disciplines are involved in the practice of clinical laboratory medicine, with each having its own set of technical terminology. Consequently, the tcrminology uscd in the clinical laboratory is often vague, inexact, and, in some cases, even in discord with conventional and officially approved terminology. In order to help rectify this situation, a general set of bioanalytical definitions has been compiled and collated from documents from several national and international organizations with the emphasis on those prepared by the International Federation of Clinical Chemistry (IFCC), the International Union of Pure and Applied Chcmistry (IUPAC), and the International Union of Biochcmistry (IUB). References are included for each definition included. This document includes scctions on General Terminology, Body Fluids, Enzymology, and Immunology. Other topics will be included in subsequcnt documcnts. It is hoped that this set of bioanalytical definitions will be uscful to thc practitioners of clinical chcmistry and will rostcr improvcd communication and understanding among them. As a consequence of being derived from a diversity of disciplincs, the terminology used in the clinical laboratory is often vague, inexact, and, in some cases, even in discord with conventional analytical terminology.
Consequently, many national and international organizations have prepared and adopted sets of definitions that are pertinent to the field of clinical laboratory scicnce. However, these documents are often prepared for a specific discipline or to meet a specific national need, and it is not unusual for workers in other disciplines to b e unaware of them. In addition, these documents are not always easily available, and several are required in order to compile an extensive and comprehensive set of definitions.
In order to help r e d @ this situation, we have compiled and collatcd this general set of bioanalytical definitions from documents of several organizations with the emphasis on those prepared by the International Federation of Clinical Chemistry (IFCC), the International Union of Pure and Applied Chemistry (IUPAC), and the International Union of Biochemistry (IUB). References are given for each definition included in this Glossary.
It is hoped that this set of bioanalytical definitions will b e useful for the practitioners of clinical chemistry and thus foster improvcd communication and understanding among them.
GENERAL, TERMINOLOGY
1.1 1.2
1.3
1.4
Accuracy -T h e closeness of the agreement between the result of a measurement and the (conventional) true value of the measurand (refs. 1.2). See Inaccuracy (1.10). NOTE: The use of the term precision for accuracy must be avoided.
Aliquot -A known fractional portion of a homogeneous material, assumed to be taken with negligible sampling error. T h e term is usually applied to fluids (a).
Analyte -T h e component measured (ref.).
Analysis -T h e determination ol' the identity of the components of a material or the measurement of their relative or absolute quantity or both ( -4 ) .
1.4.1
Qualitative -Identification of the constituents of a material {substance) for certain purposes (ref.).
1.4.2
Quantitative -The measurement of the relative or absolute quantity and its associated uncertainty (&). 
2.
A calibration may also determine other metrological properties.
3. The result of a calibration may be recorded in a document, sometimes called a calibration certiLicate or a calibration report.
1.6
4.
The result of a calibration is sometimes expressed as a calibration factor, or as a series of calibration factors in the form of a calibration curve.
1.7.
Carryover -A process by which materials are carried into a reaction mixture in which they do not belong. This material can be either parts of a sample or reagents including diluent or wash solution.
In this case, carryover means transfer of material from one container or from one reaction mixture to another. It can be either unidirectional (backward or forward) or bidirectional in a series of samples or assays (ref.
).
Error -Difference between a single estimate of a quantity and its true value. This difference deviation (positive o r negative) may be expressed either in the units in which the quantity is measured or as a percentage of the true value. IE a reliable estimate of the true value is not available, the difference may have to be expressed as the deviation from an assigned value. Note that errors as defined cannot be classified as "random" or "systematic" without considering sets of measurements (see Imprecision, Inaccuracy) (refs. 1,2).
Imprecision -Standard deviation or coefricient of' variation of the results in a set of replicate measurements. The mean value and number of' replicates must be stated, and the design used must be described in such a way that other workers can repeat it (u). Using statistical techniques, imprecision can be allocated into separate components (e.g., within run, between day, within series). NOTE: Imprecision also corresponds with the terms "random error" and "experimental standard deviation" as defined by the International Vocabulary of Metrology (ref. Method with Unknown Bias -A method whose accuracy is unknown (u).
1.14.4
Observed Value -T h e value of a quantity determined as the result of a single observation (m). are analyzed solely for quality control purposes, not for calibration (u).
1.19.4
Value -A value attached to a calibration material or a control material is a number, together with the name or symbol of its unit. It is applied with respect to a specific batch o r lot of a calibration material. The value should be accompanied by a statement expressing the confidence limits or uncertainty associated with that value (refs. 10.11).
Principal Assigned
Valuc -A value that has becn assigned to a calibration material or a control material by the use of a definitive method, a reference method, or an otherwise officially designated or thoroughly-defined analytical method. A calibration material or control material assigned a principal assigned value is intended to represent a true value insofar as the state of the preparative and analytical art permits (refs. 10.11).
Specific System
Value -A value that has been assigned to a calibration material or control material intended for or recommended for use only with the analytical systems that are specified (refs. 10,ll).
1.20
Repeatability -The closeness of the agrcement between the results of successive measurements of the same measurand carried out subject to all of the following conditions:
-the same method of measurement -the same observer -the same measuring instrument -the same location -the same conditions of use -repetition over a short pcriod of time (refs. 2,s).
N O T E Repeatability may be exprcssed quantitativcly in terms of the dispersion of the results.
1.21
Reproducibility -The closeness of agrcemcnt between the results of measurements obtained with the same method of identical material in difCerent laboratories with different operators using different equipment. (Sec Imprecision, 1.9).
-method of measurement
NOTES: 1. A valid statement of reproducibility requires spccification of the conditions changed.
2.
Reproducibility may be expressed quantitatively in terms of the dispersion of the results.
1.22
Result -Final value obtained for a measured quantity after performing a measuring procedure including all subprocedures and laboratory cvaluations (refs. 1,2,8).
1.23
Run -A set of measurements perlbrmcd by an analytical instrument without interruption (ref.).
1.24
Sample -A portion of material sclccted L' mn a largcr quantity of material (&).
1.25 Specificity -The ability of an analytical method to detcrmine solely the component(s) it purports to measure. It is assessed on thc evidencc available on the components which contribute to the result, and o n the extent to which they do (u).
Specimen -A specifically sclecled portion of a matcrial taken from a dynamic system and assumed to b e representative of the parent material at the time it is taken (ref.).
1.26
1.27 Value, True -Term considcrcd to have a sclf-cvident meaning requiring no definition. In practice, the true value is the principal assigned value defined by a definitive method and somewhat less closely by the principal assigned value dcfincd by a rcfcrence method (a).
1.28
Value, Conventional True -A value of a quantity which, for a given purpose, may be substituted for the true value (&). NOTE: A conventional true value is, in general, regarded as sufficiently close to the true value for the difrcrcnce to be insignificant for the given purpose (ref.
BODY FLUIDS
T h e clinical laboratory receives samples of many diffcrent typcs of body lluids for analysis. Definitions are included here for the more common typcs of samples that are routinely encountered in the clinical laboratory.
2.1
Blood -T h e fluid that circulates through the heart, arteries, capillaries, and veins. Blood is composed of plasma, the fluid portion, and cells, the particles suspended in the plasma (ref. 
2.2
Urine -A fluid, containing water and metabolic products, that is excreted by the kidneys, stored in the bladder, and normally dischargcd by way of the urcthra (u)
Miscellaneous Body Fluids
2.3.1
Amniotic Fluid -The fluid that surrounds the fetus in the amniotic sac. A specimen is obtained by a technique called amniocentesis in which a long needle is inserted into the amniotic sac through the abdominal wall through which fluid is withdrawn (ref.).
2.3.2
Cerebrospinal Fluid (CSF) -A clear, colorless fluid that fills spaces within and around the central nervous system. It is formed from plasma by a biological ultrafiltration process.
Specimens are obtained by a lumbar puncture (ix., a spinal tap) (ref.
Lymph -A yellowish, slightly basic fluid derived from tissue fluid. Lymph is collected from peripheral tissues throughout the body and is carried in lymph vessels to the circulatory system via the thoracic duct and the right lymphatic duct (ref.).
2.3.4
Saliva -T h e clear, viscous secretion from the parotid, submaxillary, sublingual, and smaller mucous glands in the cavity ol' the mouth (u).
ENZYMOLOGY
General Terminology
3.1.1
Activation Energy -An operationally defincd quantity expressing the dependence of a rate coel'ficient o n temperature (re[. 13). In enzymoloky it is usually considered to be the energy required for a molecule to [arm an activated complex which is in the transition of making or breaking a chemical bond. In an enzyme-catalyzed reaction, this corresponds to the formation of the activated enzyme-substrate complex (refs. 4.21).
3.1.2
Activator -An effector molecule that increases the catalytic activity of an enzyme when it binds to a specific site (u).
Active Center -The term is oftcn applicd to the sites that are the effective sites for a particular heterogeneous catalytic rcaction (rcf. 13). In enzymology it is considered to be that part of enzyme or othcr protein at which the initial binding of substrate and enzyme occurs to form the intermediate enzyme-substrate complex and at which location further chemical change characteristic of the catalyzed reaction takes place (ref. 14).
3.1.3
3.1.4
Allostery -A phenomenon whereby the conformation of an enzyme or other protein is altered by combination, at a sitc othcr than the substrate-binding site, with a small molecule, referred to as an effector, which rcsults in either increased or decreased activity by the enzyme (ref.
Apoenzyme -The protein part of an enzymc without the cofactor necessary for catalysis.
T h e cofactor can be a metal ion, an organic molccule (coenzyme), or a combination of both (ref.
Catalyst -A catalyst is a substance that increases the rate of a reaction without modifying the overall standard Gibbs energy change in the reaction; the process is called catalysis, and a reaction in which a catalyst is involved is known as a catalyzed reaction (refs. 13, 19) . NOTE: An enzyme is a biocatalyst.
Catalytic Activity -The propcrty of a catalyst which is measured by the catalyzed rate of conversion of a specificd chemical reaction, produced in a specified assay system (refs.
15,16,17,21).
Catalytic Activity Concentration -Thc property or an enzyme obtained by dividing the catalytic activity by the volume oC the original system from which the sample comes (refs.
3.3.5
3.1.6 3.1.7
3.1.8
1.15).
NOTE: In actual practice, the name may be shortened to "catalytic concentration."
3.1.9
Coenzyme -T h e dissociable, low-relative-molccular-mass active group of an enzymewhich transfers chemical groups, hydrogcn, or electrons. A coenzyme binds with its associated protein (apoenzyme) to form the active enzyme (holoenzyme) (refs. 4.14).
Denaturation -T h e partial or total alteration of the structure of a protein without change in covalent structure by the action oC certain physical procedures (heating, agitation) or chemical agents. Denaturation is the rcsult of the disruption of tertiary bonding, which causes the opening of the folded structure of a protein and the loss of characteristic physiologic, enzymatic, or physicochemical properties; it can be either reversible or irreversible (ref. This term, and others that imply the use of particular kinds of plot, should be used with care to avoid ambiguity, as they can b e misleading if used out of context.
NOTE: The quantity k,[E]
, is given the symbol V and the name limiting rate. It is particularly useful when k, cannot be calculated because the total catalytic-center concentration is unknown, as in studics of cnzymes of unknown purity, sub-unit structure and molecular mass. The symbol Vn,:= and the names maximum rate and mmimum velocity are also in widespread use although under normal circumstances there is no finite substrate concentration at which I' = V and hence no maximum in the mathematical sense. The form V,,, is convenicnt in speech as it avoids the need for a cumbersome distinction between "capital Irl and "lower case v". When a true maximum does occur (as in substrate inhibition: the symbol v,,,, (not V,,,,) and the name maximum rate may be used for the true maximum valuc of v but carc should be taken to avoid confusion with the limiting rate.)
The second constant K,,,,, is known as the Michaclis constant for A; the alternative name Michaelis concentration may also bc used and bas the advantage of emphasizing that the quantity concerned has thc dimcnsions of a concentration and is not, in general, an equilibrium constant. Whcn only one substrate is being considered, the qualirier A may b c omitted, so that the symbol bccomcs Kn,.
When the qualificr is included, its location is a matter of typographical convenience; no particular significance attaches to such variants as K,,, or KmA. The Michaelis constant (or Michaelis conccntration) is thc substratc concentration at which I) = 0.5 V, and its usual unit is mol dm-3 which may be writtcn as mol L 1 (rcf. 21). T h e term Michaelis constant and thc symbol K,, should not bc used whcii Michaclis-Menten kinetics are not obeyed (ref. IS).
3.1.19
Product -T h e substance produced by the enzyme-catalyzed conversion of a substrate (ref.
4).
3.1.20
Substrate -A substrate is a reactant (other than the catalyst itselr) in a catalyzed reaction (refs. 18.19).
Types of Kinetic Conditions
3.2.1
Pseudo-Zero-Order Reaction -A zero-order reaction is one in which the rate of reaction is independent of the concentration of reactant. A reaction may b e described as pseudozero order if it is independcnt of thc reaction of the particular substrate being varied (e.g., the concentration of the enzymc is held constant). This may apply when the enzyme is saturated with substrate over thc rangc of substrate concentration studied (refs.
15,18,19).
Pseudo-First-Order Reaction -A rirst-order reaction is one in which the rate of reaction is proportional to the concentration of reactant. A sccond-ordcr reaction, whose rate is proportional to the product of thc concentrations of two reactants, may b e described as pseudo-first order when the Concentration of one is held constant, so that its rate is directly proportional to the concentration of the other (refs. 15.18.19).
3.3 Units Used to Express Enzyme Activity
3.3.1
International Unit -The unit enzyme activity proposed by the International Union of 
3.4.2
Fixed Time -A two-point rcaction mode in which measurements are taken at specified ( i t . , "Tixed") times. This modc is preferred for assays in which the reaction rate is Lirst order in regard to the initial substrate concentration (refs. 15.20 ).
3.4.2.2
Variable Time -A two-point reaction mode in which the first measurement is taken at a specified time (t,) and the second at a time after which a fixed signal change has occurred. This mode is preferred for the determination of the catalytic activity concentration of enzymes or other catalysts (refs. 
4.5.4
Mixed Agglutination Tests -The mixed agglutination phenomenon results from the reaction of antibody with similar antigcnic determinants on two different types of particles (or cell types), with aggregation of these disparate particles. O n e particle is the indicator system for antibodies dirccted against and bound to the other particle or its surface antigen (ref. 22).
4.5.5
Reverse Passive Agglutination -In this modification of the indirect agglutination assay, particles are coated with antibody. These antibody-laden particles then become probes for detecting specific antigens in test material. Presence of the relevant antigen will result in agglutination of particles (rcf. 22).
Antibody -The functional component of antiserum, often referred to collectively as a population of molecules, each member of which is capable of reacting with a specific antigenic determinant. An antibody molecule is, by definition, monospecific but might also be "idiospecific," "heterospecific," "polyspecific," or of "unwanted specificity." It cannot b e "nonspecific" except in the sense of nonimmunochemical binding. Thcse proteins are immunoglobulins and bind by means of specific binding sites to a specific antigenic determinant (ref.
22).
Antigen -Classically, a substance that will elicit the formation of antibodies in a suitable host. A more recent connotation defines an antigen as a substance that will combine with antibody through its antibody-binding sites (rcf. 22).
Antigenic Determinant -That part of the structure of an antigen molecule that is responsible for specific interaction with antibody moleculcs evokcd by thc same or a similar antigen (ref. Carrier Protein -A protein to which a specific ligand or hapten (see 4.19) is conjugated. Also refers to unlabeled protein introduced into an assay at relatively high concentrations which distributes in a fractionation process in the same manner as a labeled protein analyte, present in very low concentrations. Also, a protein added to prevent nonspecific interaction of reagents with surfaces, sample components, and each other (ref.
Complement -An array of serum proteins (some of which arc enzymes that become sequentially activated after the first member of the series is activatcd by either antigen-antibody complexes or microbial products (ref.
Conjugate -A material produced by attaching two or more substances together. Conjugates of antibody with fluorochromes, radioactive isotopes, or enzymes are often used in immunoassays (ref.
-22).
Cross Reactivity -The reaction of an antibody with an antigen other than that which elicited the formation due to the presence of relatcd determinants (ref.
22).
Enzyme Conjugate -Designates a inatcrial that has an cnryme bound covalently (ref.
Epitope -The minimum molecular structurc ("antigcnic dctcrminant") that will react with an antibody and may be only a portion ol antigen (rcf. 22). 
4.32
Hapten -A specific substance that intcracts with specific antibody-combining sites of an antibody molecule, but is not iminunogcnic by itself (ref. Immunogen -A substance that elicits a cellular immunc response and/or antibody production (see 
4.26.2
Immunoprecipitin Analysis -Any analysis that relies on a system that analyzes a precipitate formed between antibody and antigen (ref.
22).
Label -An easily detected substance that is attachcd to a reagent in an immunoassay. The assay signal is either a measurable property of the label or is produced by the label. In enzyme immunoassay (EIA) (see 4 Monospecificity -Monospecificity is functionally dcfined as thc immunoreactivity of an antiserum with its designated antigen (e.g., antihuman IgG, antihuman IgG Fc piece, human IgG3 Fc piece, etc.). In practice, true monospccificily to naturally occurring antigens does not occur in antisera produced by the immunization of thc intact animal. An attempt is made to reduce the level of unwanted specificities below that which will intcrfcre with the intended use of a particular immunochemical test (ref. Specificity -An antiserum quality defining its rcactivity with defincd antigens. In a chemical context, the extent to which the assay responds only to (all subsets of) a specified analyte and not to other substances present in the sample (ref.
Titre -The reciprocal of the dilution factor required t o producc a dcCined outcome to a defined system. In a defined system it is usually proportional to the analyte concentration (ref. 22).
